Specifications

Value of the data
High penetration levels of solar renewable energy is enabled by accurate knowledge of the quantity and variability of the solar resource at a given location.
Given objectives laid out by the Hawaiian Clean Energy Initiative which commits the state to generating 100% of the electrical energy consumed across the state by renewable energy sources by the year 2045 [1] , knowledge of variability of the solar resource and temperature is essential for project planning and for stakeholders alike.
Data contained herein allows for comparison of ground-based measurements of solar irradiance and temperature on the Hawaiian Islands against these satellite-derived values.
Data contained herein allows for comparison between solar irradiance and dry-bulb temperature across Hawaii with other Pacific island chains.
Data
The U.S. Department of Energy has funded the multiyear production of the National Solar Radiation Database (NSRDB). This database has been updated three times since the initial public release in 1992. The most recent version contains a wide range of solar irradiance data derived from satellite data and meteorological data derived from reanalysis data. This data is presented with a 4-km by 4-km spatial resolution and half-hourly temporal resolution covering the 18 years from 1998 to 2015 [2] . The reanalysis data is obtained from NASA's Modern-Era Retrospective Analysis for Research and Applications (MERRA) data set [3] . This version of the NSRDB includes data from the area bounded by the 25°W and 175°W meridians and by the À 20°S and 60°N parallels.
The performance of the irradiance data sets in the most recent version of the NSRDB was evaluated in [2] ; the hourly average satellite-derived data have a mean bias error of 7 5% for GHI and less than 7 10% for DNI when compared against concurrent ground-based measurements from seven sites of the Surface Radiation Budget Network. The NSRDB has been shown to accurately feature interannual variability; the coefficient of variation (COV) for both the satellite-derived data sets and ground-measured from seven Surface Radiation Budget Network stations across the United States where compared. The data sets show similar annual trends and differ by only 0.68% COV for global horizontal irradiance (GHI) and 0.97% COV for direct normal irradiance (DNI).
In the original public release, [3] reported the root mean squared residuals between the MERRA data sets and measured data. The MERRA data sets have also been independently evaluated in [4] [5] [6] ; the data sets feature a mean bias of dry-bulb temperature of less than 1°C globally. Herein, we share the monthly averaged solar irradiance and dry-bulb temperature data across all eight major islands of the Hawaiian Archipelago for all years from 1998 to 2015. We report box-plots of values from all the NSRDB grid cells, as well as tabulated island-wide mean, for each island. Along with the tabulated data, we report interannual summary statistics to quantify the interannual variability of solar irradiance, reported as GHI, and temperature for each island. This data and the summary statistics were compiled alongside another work which aimed to characterize the interannual variability of the solar irradiance and meteorological conditions across the State of Hawaii and to then characterize the variability of PV power generation [7] .
Experimental design, materials, and methods
In compiling the data tables of GHI and atmospheric temperature, we sample 1-h resolution DNI, DHI, GHI, and temperature data among the Hawaiian Islands for the 18 years available in the NSRDB (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Therefore, the basis data set we analyzed contained 8760 hourly values for the various grid cells over land of each island of Hawaii; 10 cells across Ni'ihau, 81 cells across Kauai, 82 cells across O'ahu, 35 cells across Moloka'i, 18 grid cells across Lanai, 7 cells across Kaho'olawe, 102 cells across Maui, and 559 cells across Hawai'i.
Solar irradiance values are often reported in a way that excludes values below a certain threshold of the clear-sky radiation [8] . This filter excludes the shading effect that is pronounced during dawn and dusk. To identify the appropriate threshold, we calculated the first nonzero irradiance value during each day for each site across the State of Hawaii; the mean value for GHI and DNI was 65 W/ m 2 , whereas a lower value of 35 W/m 2 for DHI was identified. No filter is applied to the temperature data. For all NSRDB cells across each island, the annual mean value was calculated. Then, a box plot of the annual mean value of all NSRDB cells was produced for each year of data . The data that was used to generate these box plots, including the minimum values, the values of the first quartiles, the values of the second quartiles, the values of the third quartiles, and the maximum annual mean values are tabulated in Tables 1-4 .
The grand mean values of GHI and temperature were calculated among all NSRDB cells on both a monthly and annual basis. Additionally, the monthly grand means were compared on an interannual basis. The 1st, and 3rd quartiles of the 18 years of monthly grand means were calculated. On the same interannual basis, the mean, the standard deviation, the maximum, the minimum, and range of monthly grand means were calculated. Finally, the interannual coefficient of variation (COV), which is the standard deviation divided by the mean and expressed as a percentage, was calculated (see . Fig. 4 . Box-plots of annual mean dry-bulb temperature (°C) among all NSRDB grid cells sites for the years 1998-2015, repeated for each island of the Hawaiian archipelago. Outliers beyond 150% of the interquartile range are shown as dots. Table 1  The minimum values, the quartile values, and the maximum annual mean values for DNI across each island during each year from 1998 to 2015.   1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 Table 4 The minimum values, the quartile values, and the maximum annual mean values for dry bulb temperature (°C) across each island during each year from 1998 to 2015.
Year 1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014 Table 6 Monthly averaged global horizontal irradiance (W/m 2 ) during daylight hours across Kaho'olawe from 1998 to 2015 with annual means and interannual statistics. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Table 7 Monthly averaged global horizontal irradiance (W/m 2 ) during daylight hours across Kauai from 1998 to 2015 with annual means and interannual statistics. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Table 9 Monthly averaged global horizontal irradiance (W/m 2 ) during daylight hours across Maui from 1998 to 2015 with annual means and interannual statistics. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Table 11 Monthly averaged global horizontal irradiance (W/m 2 ) during daylight hours across Ni'ihau from 1998 to 2015 with annual means and interannual statistics. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Monthly averaged dry-bulb temperature (°C) across Kaho'olawe for years 1998-2015 with annual means and interannual statistics of monthly values. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Monthly averaged dry-bulb temperature (°C) across Lanai for years 1998-2015 with annual means and interannual statistics of monthly values. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Q1 Mean Q3 Sdev COV (%) Min Max Range Table 18 Monthly averaged dry-bulb temperature (°C) across Moloka'i for years 1998-2015 with annual means and interannual statistics of monthly values. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Q1 Mean Q3 Sdev COV (%) Min Max Range Table 19 Monthly averaged dry-bulb temperature (°C) across Ni'ihau for years 1998-2015 with annual means and interannual statistics of monthly values. 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Q1 Mean Q3 Sdev COV (%) Min Max Range
Month
